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(54) WOVEN FABRIC OF PITCH-BASED CARBON FIBER 
(57)Abstract 

PROBLEM TO BE SOLVED: To provide a woven fabric of a pitch-based carbon fiber suitable as a raw matenal 
CFRP and C/C having high strength. 

SOLUTION: The objective woven fabric of a pitch-based carbon fiber has an FAW of 50-500 g/m2 and a mesh 
opening ratio of ≤10%. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] Pitch-based-carbon-fiber textiles with which FAW is characterized by 50-500g/m2, and an opening rate 
being 10% or less. 

[Claim 2] Pitch-based-carbon-fiber textiles of the claim 1 which comes to carry out the weaving of the pitch based 
carbon fiber of 8000 filament - 20000 **s. 

[Claim 3] The claim 1 or 2 pitch-based-carbon-fiber textiles which come to carry out the weaving of the 
pitch-based-carbon-fiber tow whose **** fineness is 1,0-3.0g/m. and is 10-40mm. 

[Claim 4] The prepreg which comes to sink into one pitch-based-carbon-fiber textiles of the claims 1-3 in 
thermosetting resin. 

[Claim 5] The carbon-fiber-reinforced-plastics composite or carbon fiber strengthening graphite composite 
manufactured using the prepreg of a claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the pitch-based-carbon-fiber textiles which 

have the function which was excellent as composite material. 

[0002] 

[Description of the Prior Art] Although the pitch based carbon fiber which uses as a raw material PAN system carbon 
fiber to which a carbon fiber uses a polyacrylonitrile (PAN) as a raw material, and pitches is manufactured now, 
especially a pitch based carbon fiber has the characteristic feature of being a high elasticity, and more extensive 
intended use is expected. Such a pitch based carbon fiber is being used as an aeronautics-and-astronautics 
intended-use various structural material from a sport and a leisure supply. In this case, a carbon fiber is made into the 
intermediate field called prepreg which thermosetting resin was infiltrated into the textiles which carried out the 
weaving of the tow and obtained it, and was processed into them in the shape of a sheet The 

carbon-fiber-reinforced-plastics composite which cast this prepreg and was stiffened (henceforth "CFRP"). Or it is 
common to infiltrate a pitch and thermosetting resin and to use this prepreg as composites, such as baking and a 
carbon fiber strengthening graphite composite (henceforth "C/C") made to make it precise. 
[0003] In order to make the use domain of a composite which consists of these carbon fibers expand further, 
performance enhancement and a cost cut of a carbon fiber, carbon fiber textiles, etc. of an interval base material are 
a big technical probrem besides technical enhancement of composite-izing. First, a carbon fiber can lower a cost by 
enlarging fineness of a carbon fiber tow. That is, by making the diameter of fiber thick or making [ many ] the number 
of filaments, fineness becomes large, and the productivity in a spinning process or a baking process improves, and it is 
enabled to manufacture a cheap carbon fiber tow. However, generally, the carbon fiber textiles which used the thick 
carbon fiber tow have large PAW (weight per unit area of Fiber Area Weight:textiles) and thickness of textiles, the 
resin impregnating ability when casting a prepreg becomes bad, its void of the resin in the composite obtained using it 
increases, and a high strength property can seldom expect them. With the parvus carbon fiber textiles of FAW which, 
on the other hand, used the thick carbon fiber tow, since the opening formed between carbon fiber tows becomes 
large, the content of the carbon fiber of the composite obtained using this has the problem that the void of a resin 
occurs intensively in the opening fraction which becomes low and is formed between carbon fiber tows. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, a thick carbon fiber tow is used and the small carbon fiber 
textiles of FAW of the thickness with an opening thin uniformly [ it is few and ] are ideal. For that purpose, it is 
difficult to open a thick carbon fiber tow, for fiber to tend to break with the carbon fiber of a pitch system for the 
characteristic feature of being a high elasticity, although it is necessary to make ***♦ large and it needs to carry out 
a weaving, and to fully open a tow. Moreover, even if it could open, when the weaving was carried out using the carbon 
fiber, and an opening rate was large in addition, or produced a defect by fracture of the single fiber produced by the 
incurvation at the time of a weaving, friction, etc., the fluff, etc. and applied these textiles to a composite, the 
mechanical property of original of a pitch based carbon fiber has not fully been discovered. 
[0005] 

[Means for Solving the Problem] Then, this invention person etc, examined zealously technique of obtaining the 
textiles of the outstanding performance which does not have the defect in which an opening is small, using the 
pitch-based-carbon-fiber tow of a high elasticity. Consequently, when the surface state of a thread guide and the bar 
along which yam passes is improved, the carbon fiber tow which can fully demonstrate the mechanical strength of 
fiber was obtained even if it opens it as much as possible to yam. as a damage is not given, and the carbon fiber tow 
was opened further and carried out a weaving in the phase of manufacturing a carbon fiber tow. it found out that the 
textiles without the parvus of an opening and a defect could be obtained. Furthermore, it found out that there were 
few defects, and had sufficient intensity, and the composites of a split, such as C [ CFRP and ]/C. were obtained 
using these textiles. That is, this invention relates the pitch-based-carbon-fiber textiles with which FAW is 
characterized by 50-500g/m2, and an opening rate being 10% or less, and it to a composite. 
[0006] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. Generally the pitch based carbon fiber 
which constitutes the pitch-based-carbon-fiber textiles of this invention is manufactured by the following technique. 
Although the heavy oil of the coal tar of a coal system, a coal tar pitch, a liquefaction-of-coal object, a 
liquefaction-of^coal object and a petroleum system, tar, a pitch or naphthalene, the polymerization resultant by the 
catalytic reaction of an anthracene, etc. are mentioned, for example as a carbonaceous raw material for obtaining the 
spinning pitch for obtaining a carbon fiber, the spinning pitch with the higher rate of an optical anisotropic texture is 
desirable, such a spinning pitch to the number of filaments — usually — 8000-20000 — desirable — 8500-18000 — 
the pitch fiber tow of 9000-16000 is obtained especially preferably An amount producible since the number of books 
of the tow which can be manufactured at once is restricted when manufacturing this carbon fiber tow, if fewer than 
8000 filaments decreases, and it becomes disadvantageous in cost, and on the other hand, since the original tow is 
also thick when manufacturing the small textiles of FAW from a carbon fiber tow which exceeds 20000 filaments, it 
becomes still thick by the filamentation and is hard coming to deal with it. 

[0007] Next, a non-deliquescent fiber tow is obtained by usually heat-treating this pitch fiber tow at 300-400 degrees 
C in the oxidizing gas ambient atmosphere. Furthermore, after usually carbonizing and graphitizing this 



1 /3 



2002/04/22 19:55 



1 

attp://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi.eije 



non-deliquescent fiber tow at 2000-3000 degrees C among the inert gas ambient atmosphere, such as nitrogen and 
an argon, and carrying out surface treatment by usual technique, a sizing agent is usually preferably installed 0.5 to 7% 
of the weight 0.2 to 10% of the weight to fiber, and a carbon fiber tow is obtained. As a sizing agent, the arbitrary 
things usually used can be used and, specifically, an epoxy compound, a water-soluble polyamide compound, a 
saturation or a unsaturated polyester, vinyl acetate, etc. are mentioned. 

[0008] Moreover, although a harness cord is performed in each processes in the above, such as non-deliquesce. and 
carbonization, graphitization. it is brittle, and is easy to damage weakly to bending, and a fiber tow is damaged, and 
fiber has the problem which fluff and the thread breakage produce. Then, the bar and COM which are used when 
bending yam, in order not to carry out the manufacturing process from the former as It is, but to be able to bend yam. 
or for yam to prevent from rubbing with equipment or yam as much as possible and to change the sense of yam 
unavoidably, when manufacturing the carbon fiber used by this invention adjust a surface state by crepe processing 
etc., and it is necessary to be made not to give a damage to yam as much as possible. 

[0009] In addition, although it usually has the shape of a cylindrical shape of the flat package type without a V groove 
or U slot, especially when manufacturing the carbon fiber used by this invention, a front face is crepe-like, and the bar 
used for a manufacture of a carbon fiber is surface-roughness Rmax. What is about 1-10 micrometers is desirable. 
Since the touch area of a fiber tow and a bar becomes to some extent small and coefficient of friction becomes small 
by this, contact tension can be reduced. Conventionally, as the surface-finish technique of a bar, although 
mirror-plane finishing other than satin finish is common, since the touch area with a thread increases and coefficient 
of friction becomes large, it is not so desirable in mirror^plane finishing. 

[0010] Thus. 1.0-3.0g /of the fineness of the obtained carbon fiber tow is [ m ] usually 1.1-2.7g/m preferably. If larger 
in 3.0g /than m, since it is the same as that of the number of filaments, and it becomes as more disadvantageous [ as 
the parvus / in cost ] in I.Og /than m, and a tow will become thick, it becomes still thick by the filamentation and is 
hard coming to deal with it Moreover. is 10-40mm usually especially prepared to 20y40mm preferably 16-40mm 
by opening this carbon fiber tow by the conventional method, above also in the case of this filamentation. in order not 
to give a damage to fiber as much as possible — what — it is desirable to use the opening bar which carried out satin 
finish furthermore, opened carbon fiber tow the weaving machine which can usually be used in case the weaving of 
the carbon fiber Is carried out, for example, the Chateauroux machine, and a rapier — a weaving is carried out using a 
weaving machine etc. and it considers as the textiles of plain weave or a satin 

[001 1] the pitch-based-carbon-fiber textiles of this invention obtained as mentioned above — FAW — 50-500g/m2 
— desirable — 80-400g/m2 — especially — desirable — 100-300g/m2 it is — an opening rate is 3% or less 
especially preferably 5% or less preferably 10% or less In addition, the opening rate of textiles here is an opening 
between the tows of a carbon fiber tow and tows which carried out the weaving when seeing textiles perpendicularly 
to the flat surface of these textiles, and is a rate of the fraction with which it passed and the opening between 
orientation and the opening between latitudinal directions lapped. 
[0012] 

[Example] Hereafter, although an example explains this invention still in detail, it is not limited by the following 
examples unless the summary is exceeded. In addition, measurement of the opening rate of the textiles in an example 
performed the image processing by LUZEXby NIKON CORP.2D, and it asked for it. The picture image of the textiles 
which are going to measure an opening rate is specifically incorporated, and the rate of the area of the fraction which 
is opening scale division over a fixed area with textiles is searched for. Since the color tones of the fraction with 
which scale division are choked up, and the fraction which is opening scale division differ when the picture image of 
textiles is incorporated, a rate can be searched for easily. 

[0013] From example 1 coal tar pitch, the spinning pitch the softening point of 300 degrees C and whose 
opticai-anisotropy rate observed by 100 times under the deflection microscope are 100% was adjusted, this pitch — a 
mouthpiece — the melt spinning was carried out at the temperature of 335 degrees C, and the pitch fiber tow with 
12000 obtained filaments was obtained The non-deliquescent fiber tow was obtained by heat-treating this pitch fiber 
tow in air at 385 degrees C. Furthermore, after it graphitized this non-deliquescent fiber to the guide bar and COM 
which carried out crepe processing at 2100 degrees C with through and it carried out surface treatment to them, the 
sizing agent of an epoxy system was installed 2%, and the carbon fiber tow was obtained. The carbon fiber tow 
fineness obtained in this way was 2.0g /and 7mm of ^**s m. 

[0014] the carbon fiber tow opened using the opening bar which carried out crepe processing of this carbon fiber tow 
so that it might become 20mm of ****s — a rapier — the carbon fiber textiles of the plain weave obtained as a result 
of carrying out a weaving with a weaving machine were the things without FAW200g/m2. 2% of opening rates, and a 
defect After having sunk the epoxy resin into these carbon fiber textiles and creating a prepreg. when the laminating 
was carried out, and heat treatment was carried out for 2 hours, it fabricated at 120 degrees C and CFRP was 
manufactured, there is no defect and CFRP with intensity with as sufficient about 40kg/mm as 2 in tensile strength 
has been manufactured. Moreover, it cast and the molding field was acquired, after having sunk phenol resin into these 
carbon fiber textiles and creating a prepreg. After calcinating this molding field at 2000 degrees C, the precise-ized 
process which sinks in and calcinates a pitch at 900 degrees C for 1 hour was repeated 7 times. When C/C was 
manufactured by calcinating this at 2000 degrees C, C/C with the good intensity was obtained that there is nothing of 
having a big void. 

[0015] The weaving was carried out, without opening the same carbon fiber tow as example of comparison 1 example 
1 , and the textiles of the plain weave of FAW200g/m2, and 50% of opening rates were obtained. Although CFRP was 
manufactured using these carbon fiber textiles, the big opening was made and it was the tensile strength which is a 
quadrant grade of CFRP of an example 1 . 

[0016] The weaving was carried out, without opening the same carbon fiber tow as example of comparison 2 example 
1. and the textiles of the plain weave of FAW540g/m2, and 1 0% of opening rates were obtained. Although the 
manufacture was tried for CFRP using these carbon fiber textiles, resin sinking in did not work. 

[001 7] At the graphitization process of example of comparison 3 example 1 , the carbon fiber tow manufactured by the 
same technique as an example 1 was obtained except having used the bar of a mirror plane instead of the crepe bar. 
When opening processing of this thing was carried out. the weaving was difficult by occurrence of fluff, and the 
filament piece. 
[0018] 

[Effect of the Invention] Since the weaving of the pitch-based-carbon-fiber textiles of this invention is carried out 
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using the thick large carbon fiber tow of *♦**. they have little irregularity, they have the characteristic feature that no 
opening between weaving yam is almost, and can manufacture it cheaply. By using such carbon fiber textiles, there 
are few defects and the composites which have a very high strength property, such as CFRP and C/C. can be 
obtained. As concrete intended use of this composite, it is the point of, for example, having the outstanding gas 
permeability^ electrical conductivity, and a mechanical strength, and the application as carbon-electrode materia! for 
fuel cells can be expected. 



[Translation done.] 
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